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(54) EQUIPMENT AND METHOD FOR UQUID TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a uniform film of 
high quality. 

SOLUTION: A diaphragm 11 is provided in an eleetrolytic 
plating tank 100, for compartmentalizing an anodic 
reaction partition 1 including anodes 2 from a cathodic 
reaction partition 10, in which a wafer 17 to be treated 
which is connected to cathodes 13 is dipped. In the 
diaphragm 11, several supply ports are arranged in a 
circumferential direction, and plating liquid is supplied as 
primary stream 42 from a center and as secondary 
stream 43 from the surrounding supply ports to the 
cathodic reaction partition 10, to be circulated. The 
plating liquid is also supplied separately to an anodic 
reaction partition 1. A distributor may be arranged under 
a surface to be plated of wafer 17 placed on wafer 
support parts 104. Pores for circulating the plating liquid 
may be arranged in an anode 2. The anode 2 is impelled 
upward by a spring and the top face is controlled with a 
stopper so that a position of the top face of the anode 
may not fluctuate, even when the anode dissolves in the plating liquid. 
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oi^K^-r^pani 1 mmi ik, is^o 

*OHH©^P^5»J»4 3±tt*y5>* 
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mt. 

A<iSa3ft*lff2©|g«£«:#i8tU »2<D«i««C«ia 

miEW 1 ©^ffittT y - K*S4flhRU 
MiBMatttt^tt 1 ? l^*>e.«BES ft. 

KfeM&affl*«iSU 

ft. *Mtm*im*r&w&<DmtB3t. *m*.z> 

£&&*&£. 30 
*rKtt*£tt»£©ffl*«5«£. 

a. 

[»*«5] wia«*&^e«. ttGnn*jrau Ma 

[19*56 ] &a$£^31*.2>;fctf>©iJfeS8=5:<»*. Si 
*. C£4^£?"3l9*517bM5©»;»-rft>!Pl5tC 

[19*57 ] «ia«£iRgTs«ja«£. 

ftMsmttrftftL. »®af*©Maffi«:fi!iav8{CJ:S*!i 

iuiBMattSrSS 1 omm^tsm 1 ©««£ . »«aa» 

#a«3ft£J&2©«gi§S£CC#9tU »2©««(Cj&S 
HifiB&aflrtJcfeaSft, ©a«*ii£jl3-tf*fcto©i^ 

sgfcffi*. fta«rt©«if*iB»-r-S7y>£, 
sc££#8t£-f*««sa«a. 50 
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[19*58 ] BffgP 4 >HE. »r®*i=ft^-C. F 
-^f«C©5WB*«*. ffia«4^<*-£-5/ci5i>©ifcS& 
**©«BBXttrtaMc«5L*. C££#«£-f*s9*5 
6X(i7 {C|B«©?8«&aSSB. 

[19*59 ] «affi*«cg-r&«m&. 
a*s6-r&a^f8£, 

«E*BlM*»l©*«**t»Jlll©««4. «««* 

*«W3ft*l|l2©1lM£ie#IBU S&2©«l|SK*!ia 

*K£{JM&-t*#8t8l5£. 

SB 1 ©«l*fcXM*tt&*-&fKJft#liK£. 

tt«aai*©«iffiffiK:*f-r 4«a?s©«n*sus-f suss 
[89*51 0] mrssiijiaStt. fct*ll»r 

*i9*5 9 (cctioiKAaaw. 

[19*51 1 1 iniB&i£t5©H!Ptt. BP**aJW»t3Qr 
C £ £ -T *I9*5 9 (clB*S©jSK^SB. 

[19*51 2] nesaHKu. ftiKtmtta^B-t 

C£4#®£-rSI9*59(CfB»©i®l!ia 

she. 

[19*5 1 3 ] mmmmm-r^umwt. 

mriBwasafciBasti. inia«Ma<*£©iffl&cji??& 
f}sB»ffi©jiffi*3f!Sffia{cai^-r -5 <fc 5 cc. mibus 

%^-rs3m*S£, £«A*C£*#l*£-rSjfc& 
a^a. 

[19*5 1 4 ] mmmsutJ ■> +«*»**«3ft. 
B«iamsw. itsBK^fttcEPtasft 

BE*"ElttO 3 *i£T y - MUTC* 0 . I5IB> » **He* 

jfrr&tmfr&flMiSfts. ct*fl»«t-s-iit3CTii 
3{ciais©?KMa«a. 

[19*51 5] ©ai£*iKS*3*&a«*±T2o©B: 

«tea#*±Kis©tea««caiSfri t&tcn&&wm 

TEia«:Ea3nfcSffi(c«ffi*enjnLr. ia*®£» 
wat* £ ©ratcm^Sr&x 0 . 
±Kia{cfflSftHWJ:»)»»L-c«ia«*«i&-ri. ct 

*««iT4ilWMI*a5. 

[11*51 6] fJIBiEiStc, *©**»*>&£»££ 

s»a«4«ieu. 4i3feP*ffltJ»stfii3fA>e»iiiiif6*fl» 
rtw**aa**fla&-r*. c£«r^a£r 419*51 5 
KiBt8©«ttea*ft. 

cw*5i 7] ts^ia<*«r. Maffl«ciu?f3tift:S!ia?a[ 
ccam-rs £«(c*u«:EnttiL. 




mum. 

ccaa-r a <t *(c*ff ^enfti l . 
mfe©ffi«rtfciBK3*i;fcmffiK^a£Eromo-c tarn 

a^flaD^n«:*»fiii,r, gifc«£ieai,T. taaa io 

ffi £ Soffit* £ ©ffl fiX l , 

*ias-rs. c ££*$*» £-rsffi#yim, 

m&fr£tm&)8,-tzM!ftitmtx. mmfKomum 
sfc»m-c*>zm3£<DmmtiL&ic&j£¥m-rz. c£* 
m$i£? zs&xm 1 9 ic&mcomnmiim 

[000 1] 

mmmm®£m®mmiifrmm-eftM$titcmm 

[0002] 30 
[t£fc©88j] ^«f*?x^±l£i^M*ffJ/£ir.&/cS?> 

u c©^>- fji±k^ 5-*ig=&^-rse?^K< w 
[0003] *m&mim<DM -j *s$g£ l-cb, mz. 

«. 1 -2 0 9890^^BKIfiiS3*n:t^ 

1 -2 098 9 0-^^Klg8^Stiri,>SJ: j 5/3c 40 

SAL. y *H© D a a@*&T 3ttLi!>. 
[0 004] C©fflS£)l?ift-r£/c«>. 

i i -3 5 o i 85^$8(cgg^snri,^<fc^(c. * 
[0005] i^ft©*-^©^*^^^^. 

feM v*S«£«3»3ftTC>3^*&£©8Ml$|Sl*i 

»3f{c«fco^*3. 3 6(c nasy+mtx-ommm. so 
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[0006]ifc. ^WlBS^SSSTSfcsbtc, 
8- 1 5 8 09 4^$RKHin$n-CI.>5<i: -5(C. 7 ^ 

&m£Lx. ^«*j*ftb-r*^£'©paa*i^Ti. 

[0 00 7] C»m©^^^©y v*$|gK:*o 

«#&<7«c/h3<&-,-CL*5. t©fc«>. MSBSiffl© 

isa <toaft&©ftJni> «cf*o-c % r^- KwetttAa 
as« ( * v - F*ffi) t ©racist *«f nn u . m&m 

[000 8] C©fc«>. x^©^ i. *]g©JgJP©*Sj 

-tt (fflrt©fti-f±) £^cox^ia©y -v+jg©®/* 
©$)H4 (BOW©**-) 14t>fy]g£ft*. 

[0009] r s- FmiBSfi&rtt. ^ •> *«e© 

MiifcWtiC . £H©#ftH& £"***§£ i3-*>-ri.>£ 

t^PflSI^*?.. H«©WiS«. ffi©«y!!ia^Xf- A • 

[0010] 
[0 0 1 1 ] 

u. B?sa«iffltSF«j(cftiavK4cisi&ffi^©A!iaffl*iizS^- 
*»f#^s«i:. B9i2«iaii*m i (ommzstsm 1 ©«s 
ns£. mmmwmm^ini>^2(Dmm£K.7miy. m 

[0012] C©»RSfCJ:n(3:, #8tSB©«ift©tSi£P 

^6Mii»*i«*&sn-s. c©fc». i*»f©tti&n^ 

[ooi3] mtmn&m^mi. mz.it. * ~j*im.x- 
* *) . B5ssi!iaiR«> v *m*>?>mmzh> m&m 1 © 

^^?.«ifiE3ft. frsa«J#¥e«. ^^^^^©^ 
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[00141 m&tmmt. mux. <p$mk.wmz 

co o i 5 ] mtz^mmt, mm, ^nmm^fttc 
«i. c ©««:-$#©£ sn. issttttcwtf. mam 

•5. 

c o o i e ] mattfeffti*.- iwiaeapfcitjiu Ma 

[ooi7] 9mm*ffiM2aztctb<Dffi.&*ffiz.. & 
attrt©n#*sss£Tr*7 ■< >*mmwiK.zt>'<m*. 

[0018] ±iaaw*iij£-r.5fc«>, *&wcom2<D 
a^ss-r &a^& «t . m&nmnzm i st? ur 

U »2<D^(C^a«*^&TS»SISB<!:, S?!l©Sg 

sn. Ma&*M3#*fc«>©iiftS8*<i*. ffiatirt 

z. ... 

[0019] ®f?©!SH©fcto{C£!iffi«|*3K:-7 ^ >£K 
[002 0] mil? ■t >«. Brffi56iHft^r. 

¥ffi#F-*->tt©*9fc&ra;i. teajfi^aas-tis/c 

#©M8*^©*ffiX«rtS1»C<i*ri.>£„ 
[0 02 1 ] ±SaaW€rafiKr.5/c» > #2fcfl;?©IS3© 

tB*«c^5?«Ma«a«. 9mm*w.®?z9mmt> 
m*Mf$m&®.t . mrie^art*^ i ©nas^is 

l©«gtS<t. MMa#*^«5ft*lfl2©$ii»sS£CC#l§t 
U ^2©^CftiavK*^-r*^lttSP«!:, an ©is 
^tCJ5ajS?:«*&-rSPJ|!&#S<!:. »Ma»©©aEic 

[oo22] c©«fis«c«tntf, mmtiw&mmicft 
TZtemmvmtx&miMmcjzvimztizvv, mm 

[002 3] t?ia£ijfS««. «*.«. W&**¥«*fctt 

[0024] i?iafi^«©ggn«. a* t < «. gspgs 
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[002 5] iffigW&iiliX-rSfcA. *&W<Dm4<D 

a&af*£*aa«K&«:r*£j^&<fc. Maa&aissfc: 
ES^n. friBfe«!aaf*«!:©WK:*w*0est- **ffi 

io s. c©«fiS{cj:n«. »«ia*tsffi£©ra©ffiiB*5 
-micmmsti. &K&-mcm&$ft?>. 

[0026] B?fBSe^liJfffl(&aiR{Cjg®T-5^*>6 
fllsS <* ft Z> JS^ic W3flT?*> s . 
[0027] ±5BgW*iifiS1"Sfc8f>, *^?B©^5© 

t 2 o©BBi{ciz» l- . w&m#i±Lmm<D9!immcm 
mTztmcm&z(Miai„ rm.micEssafttcmm<fC 

SEE£EPJ]lIbT. &«©£l!&!&a<*£©IBIK:*W*£J?X 
U ±KB{ca«fB^rJ:0»«iL-CMa?S€:fl«&-r*. 

20 ctzm&trz. 

[002 8] C©J§^. SiJfB±Eili«C. -e©**8?*6 

[002 9] ±$mmzmiiit?ztceb> #^©186© 
m.^cmimmjsmt. wnmwz> Ma*«citm3 
n/c*aaffi{csiS-r4i*ccma=&EnJrab. mna&mfs 
toictiB&zfttcmmicmiztiimisi:, mm®Lwa&m 
(*i©ra«:^w€^u. B9iBiaaffirtcc-? 4 >*ibs 
l -c wiamsi mm&h. ©ra©«i^*iass-r ^ i sec 

[oo3o] ±.&mm*:'&fcrztctb. ^mwmio 
®.&mzmm-xmi*. ns^a<**, saa«{ciRg3 
fttcummicmmnt^icmB^BumL. wsajaati 

<*t©w«:sisi*4REu t mmmw<DfmmicM^iL 
r. ssg«*i2»tr, »®att©*aaE{c^-r*«ia 

[0031] 3 6«c. jjaaw^ags-rs/c*. *i6W 
40 <Dm8<D®&tcmzm!S!m-timz. tti&a***. Matt 
ccjR^stifcMavstctaair s i««cmj£4En*Qu, m 
iBMatirtJciegatifcssccmiitrEittnLr. 

i«Ma(*<!:©fB|K:m#?r*JSL t fiJiBSa©±BD4^f 
»©ea«cic.i;r. MBBMaiftcjftKc^l: 

[0 03 2] 




7 

i o o 3 3 1 m i -a 3«. *ftw<D$m<DJ&iBiicghz> 

SSI 1 \<D±tmf8Li7fi'*SV*>*)* 01W3^7c3[ 

CCEM ^*51l$Sfil 1 Hi, #-te ? h*^-^ 
3 > 1 2 1 AKIMXf—>3> 1 2 2tftt>mf&$ti 

ijtev b 1 2 3 a^6^*MH$!Sl 1 1KIBAU 

$/c« % a y*mm&<oy v*f&mgtw \ 1 1 

^6^7-t2 v h 1 2 3 b lC$fcHT &o 
[003 5] *t» FXf-Va>l 2 1 fctt, v 

mbm&i 2 4#ia#e>*i, 

iRWUfc^x^^-fe v h 1 2 3 a7WSgfr6{fet&;*ft 
& 0 JKS"&12 4T«. y v+ffil^n^^xM 

^fflaifflO^^ v M 2 3 b (CJRJfl;* n^o 
[0 03 6] ±^l//c»g^l 2 4TCD^x/>CD&& 

iiisffi^i 2 5Kj:ortfbnSo mit&mm 20 

f»12 5«. JRg^l 2 4±CCffi£3Rg3n/c?x^* 
■b? h 1 2 ZlcyirlzXvlWZ&^fc^ x*4^(C^lft 

^Xr-Va> 1 2 Z&hmm&l 24^x^1 

[003 7] #*5v h^f-^a> 1 2 

«X7*->3>12 2CC«> »»3»<D#?>7-P^IC 

[003 8 ] fa> 1 22lt ^x^ct-ft 

^ ^*«aa©^i(i«*tf f 1 2 

[003 9]^^fflI^^hl26T1t S'— KJ1 

[0 04 0] ^3>122{C(J. ^2(C^T 

i:^iC*^C^2lfi^««l 2 9^^6tl, *<D^ 

/c> Bl. a3CC7S*TJ:^(c, ©iXf— >3>(J±T 
2gt«RS?titl^o ^t-->3> 1 2 2C0±© 

to^vrmz, -en-en, »2aa^««ii 2 9tw>t 

Jrtfc*), M^f a > 2 2 « 8 ooa^. 7 h ?: W 

[ 0 0 4 1 ] a i\ mstcfjk'rnmmvte. race 4 




ft&82 0 0 1 -3 1 6 86 7 
8 

a~ h 1 2 7 t2o(Dx^^ 1-7^-; h 1 2 8#ffi 
[0 04 2 ] »K*f— S/a> 1 2 2p>rC<D^x^<DlS ■ 

&\zm2m&mmi 2 Q^j:^xnt>tx^ 0 m2mm& . 

«tl 2 9«, 3llSlg««i 2 5^^*** 

> 3 > 1 2 i^6tfiA$nr, 4aax^--^3> 1 2 2 
rtottflHiu soccisasfrfc^x^swiRO, 

y*wm*m7&* s mtmk^ v v 1 2 1 cc 

«««c, ^2J8^««l 2 9», 
? h 1 2 6*5J:O e a»ia»ai9 h 1 2 7tfffc'&*^ 
£«HSP 1 3 0 CC^O % m 1 tttaW» 1 2 5 CtV&S 

t-tK^-fe? n 2 3 moat a. £/c ccr. St 
gas 1 3 0 ^/r^-r, » 1 1 2 5 #a&ft#se 
h^£?x^*§wixac<tt>rta. c<om 

^. *t'/h^7-^3>12 1<!:j!ll^f^3>l 
2 2 i©IHO«!jfi«cy-h*»W4CiCcJ:D. 

[0 04 3]^2jft^«S«12 9«, ±»t^2e«RS 
r*^S^^-v'3>l 2 21*3^4^^^^ htcr 

[0 04 4] $/c, ^2J6^ai«l 2 9«3*(DT-A 
-^«KgS!5 1 3 0*>6 p< ^j^la^. v h 1 
2 8^(0*5 x.^0MM> — h 1 2 

6^6*i^iaaJL-^ h 1 2 7^<0^x^CDaKt v — * 

tt8fejMK«iJL^ » f 1 2 7 1 3 o^vmrnw 

30 [0045] ±JB©W(»»r tt, TR«c 4o^-^ 
^126, ±SCC 2 o©8fcJ*l£«^^ ^ h 1 
2 7 i 2 oox h ^^-^ ? H 2 8 ^IBHS n/tig 

^ffiffiJL- ^ h 1 2 6 . _h©lc 1 oc^y v 
V 1 2 6 4 3oflMJt»iai^ yH27i bfcttMXfc 

[0046] i/c, x^X h^JL^>> h 1 2 8ti, ^ ^ 
^fiaila^. 7hl26, : dt&ft&3.- v V 1 2 7 <t 

[0 04 7 ] WT. > h 1 2 6^r»fiX-r 

x^y^*«a«, ^-y+^jRg-ra^^+fflioo 
nmuMxD^mttvx." (ut, ^(c^x^) 1 7 
z&ttLxxm? a^x/>^sei 0 1 <b^^>«ES$n 
50 ^ y7t«ioo{t rt»4i?Hi5^6*^n 
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©PiffiKloKij 1 1 . JUl©PS©SlSEil4 0 £ (c#8t 

[0048 ] rt«4<Dj£g|5{Cii. WffiSlEEiii 1 F*1tC. 
iB££ty>**«£«te-f*J?ll{fcf&P7<!:, PlSSJfc 

ob i y *m*mta-t am 1 smp 3 *^«$ti 

-COS. fflHBtf^^OK.fcO. 

Kill F*3©j< T^fcJi^fcfaa^ttiftfc^ 

6SFtH3nfcj< v*-fflf&$62 4£/>L 

r. sis*>^2 0Ko&as5-=M>tce«&;*tt£. ^ 
v *b?38is 2 4 a. ^ *«*©m?a j ^«<tJ)£i$4ir 

c 0 0 4 9 j f*9«4<Djssi}(cij < m&wmm 1 op>?cc 

^■v+ffi«:fl«&T5^2ttif&P6*^fi!E3*TCl,^. IB 

2 men e ammsisiaffl 1 *sa-r 2 1 rcs 
mn. mm2 usvmi i.kicmiiiLxi>z>sX)i> 

COO 50] yX;bg|59{J, m&ZtltcJ ~;*&zt$>m 

sssesm 1 0 {cis^iaffl-r zmmn 9at. psm 1 1 t*j 

(C}f5fi£3*a/c?ifelS3 2 JCf8Jg-r-5ttaiP9 b tZffiZ 

©iitf83 2 4«ot; iS8Scc^tStiy-c^«S3hfctttaP 

3 3 J:*)* ^ffi5lt.Eil4 0CC^3n5. 

C 0 0 5 1 ] -/X;HSP9SO'Pgfi 1 1 ©ttffiP*>P>{ftte 

[0052] 1*3164 o5WJcci*mi5 #tawe.n. y » 

*«4i^-*f5©P B l{c«. jH^RIll 9#SaEf&. * 
fc. *Mt5©j£«P(Ctt. MZtfBI 1 95camj£A,/i:^ 

fS*gfta-r-2>m2gfiiiP8A^fiX3nT(.>s. mmmfc 
ebb 1 o #> e>rt«4 ©ntcsfffl s 4ifcy v *mizmg.m 

19«C«tiiA^. m2SttaP8?r/i-Lr> v+?8[BftigP 
2 7KgFW3nS= 

[005 3] &te. y +?g»fflSP2 7 (Cgf m 

^ ?*#tB?3SI$2 4{cgpffl3ti/c^ y*fSlC 
tfc^Or. ^7+»<Om^S* J »l'». Z<Dtctb. * 

[005 4] «S8*'>^2 0ic« > y y*iKtii&li2 6 

[0055] ^ 4 >ccu. mmmz 

tt«itti#2 3». *ot»si52 5{c«fc»), •eora«*fi® 
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tctcc-c. j£g$ir^2 3©gas : &siiffl)-ri. 

[0 058] *^£ff85 1 0 1 a, 1 4 

i. 3£J#8i!*#l 4«c$S#i**-ifc*/V-Kmffi8IU 3 
<>:. a A»©^-JUSi3 1 5i. ■} X/M 7©P- KiT 
>a- K=&*t5JI£^ + f *«B1 6#>6fllfiS3ti*. 

[ 0 0 5 7 ] * v- K«fiiSP 1 3 «-£S£tt©flaS©«» 
©««#■? x/->l 7cDt4>-->*S (J'-FJlJW&fifciStl 
fcBD) 2 2©^gP{C««-r^J: i 5(C > £8as##14© 

5W. ^7*^1 7*T*^^-r-SiftCC>^*«*iB! 

3«CftAT.SCt«:«I*lJr5. SSff;? 
±TCC£«&U 1 7©Hfffi«fiiaP±^ 

©o- F4r>o- K*tfi\ > ^+tea4 i «c«. -t* 1 

4*3a*-r-53t^F«ll 8«. 0*16:1'*- 
^©laIC«l««cS^3nrte0. '?x/^ l 7 £— 3£i$tt 

[0058] f*9«4 *B§ffiJ®£iaB 1 if^ffiJSJSlKil 1 

*{cMijgjoiziii i o «c*tL^ t. +«*«*&-r z>*ms 

XJl/9*iS»TS*^S»3 lSr^b. *S8B3 1 
iaSP«Cf6j^U»«tt(c#J/5^ -y*«©aEB (SSP) 3 
2=S:i»A-C^-5>„ l©SftitS3 2 (ttSP) PJI©*^ 

1 1 tb-ciTtcacs^fflgBtj^SLSf^w-c^ vm 
mimm 1 ti^fiisit-Kiii 1 o «; c©pgjg 1 1 k.* »d 

30 -2> 0 

[0 059] )KS*«©i?SEK3 2©±ffiCCjf ^?8t©P±tb 

P3 3*5SW6n-cc»-5„ nMrti i rttcjfjfiScsn/tdfe 

8S3 2 5COScAJ^BimP9bJ:t)fi«&Sftfc^ ^+?« 
B. )SWtt©ijKSS3 2*ii»3 > S?£gS3 2±{C-ffi3r8S: 

gsnfcttffiP3 3 £*)m®%.iZEmi oicmMti,x 
m&ztiz. ntwp3 3*>6i»tfj-r&^ ^*«©s»<d 

ijSfi^rWiai-r , tiltHP 3 3B, jjfeSS 3 2 ©rtSP 

40 [0060 ] -XK. ±12^©^ y tgltrffl^fcj' 

-c. ^ >^> +*at*9s i 7 ^e.®ffijsjc£:Kia 1 

(C«|&t5. P§gSI&E®lrt©^ '>+««. 

SIU «ngftBP3*^LrPi«Jgi£;Kili3!p^SFai3 
n^. ^lSWPS^eSWlStifcyv+jStt. 
jftBT^3»2 4©7 <;^28(CJ: 0^iS^««J*i|^* 

[oo6i] mm#^-72oic£*). m2&t&aGtcm 

so *&snfc> «^S2 l 4^fc^X;i-gq9{c 
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»»EBS*itettttJP3 3*6Ht«Sfl5B«l OWc« 

[0062] &mjx&mm i ort5c«*&.stifc^ 

fflgpzT^urfliffl^^^^OJc^^ti^. ceo J: 
^ccor, r&ffisisrt i oo^ v+mzmmz&Zo 

b 1 2 3imm2tix&m&\ 2 4ic«asft, mi 
ojg^i 2 5(cj:o-&i 3o*c4ga<*ft. m2<omm 

9S1 2 9(CJ:0ffi&Q;< **:i~? b 1 2 6lC«&i*Ji 
SBiiU 04(c^TJ:5ic, FIH1 3#^ 

[0 064] £6<C, r>-Ftt2i*y-Fttii 

£<DBNcll!W^3*i4. jfc&ffl 1 0 1 &EIIE 

[006 5]@6it tfX'M 7*-* v*LTl>&|B 
CD, OOrt, tt<CNtSE£EI 1 0^'^ 

m&S2 i «c * 0 , Run - 1 ±&c^Hi or L'tSfttfu x 
il/»9©«»©«tH>Xil/9 a*>*«j£S*i&-rf **« 
4>£i*4 2tt, 1 7<D#M ?*ffi2 2tC|ajjto,>_h 

SL. i WEI 1 O©ift;0M4 4 ^Mt5. 

mi i<c»w6nwiw«©«K3 2©ttaip 

CcSffiffiil) tCfeHT. «ycWft*t«4 5 4*fiJE'rS. 
[006 6] l/c^-pt, f^SJ&KiSl 0rtlc v 3Eift 
42i, *A^ifi^<bWMfi^O-«a<D8lS64 3^ 

7<04>*ffliS«iJ:fc«LT, S»r» 

[006 7 ] S 6(C, NKJKlSBI 1 ? **«£PSffi 
SECKBI1 0<D^ 9^ff&3VdRI3tiruSA:ab. MM 

[006 8 ] tfx^SBfSM 0 ltt, MBL-CD&^x 




(7) ftffl) 2 0 0 1 - 3 1 6 8 6 7 

12 

(*<!:£*>K3l#!&tf£. 9l»±»f6tl^9x>M 7«. 
»2trai«fcJ:9li*S*vC. 8t^*127(cK2S 

[006 9] fam 1 1 ©IttttHS «cS***J*«c 

P3 3(DE«a«fcff«c*9, fflAtf. 4M>v«»6fl 
[0070] (m-<Dmm<Di&f&) m-vmrnvBrnx 

20 [007 1IH7 (a) KIMMHJG):? * > 1 2OT 
ffiS4. 07(b) {c»rffiS€:^To STnT^^^tc, 

2«, W)A«, PVDF <#U fcT^-r>^/U^^^ F) 

^S-TJ:^^, M 1 0 0OW«4©flPJHffl|CCBM3 

RttiKJ&BiB-l 0<Dfi9S«O«»i^9+«<Diftti 

30 [0 0 7 2 ] C(DJ:5ttfllSIE«Cj:n«. 7^>12CC«t 
0, ^x^l 7<DtSte^3fi«r©«lfffiS^Wb3 

tt»3&«*5. CCDmS^MKr-SCiicJ:^, -?x^l 

- Fill 3 t««9x^ 1 7©HIW»C»*L 
*tr»WIt«fl[*J*-ft"r* J: 9 ccsss^^ c ±&x* 
ho Jtit. y a > 1 2 C0a»»fc, Ggffi£|R!6 laW&SE 

^*«tWS«Cit4l». 07 (b) CC^-Tcfc 

40 ^ {c. v a > i 2 owaawcy ? ^^oaEiSK^^fiSt* 

[0 07 3]7y>1 2*Wm \ 1 iH*ftT^T4C 

l2©«i§Wl*inT 0 c<D«tfiEr«, pasi i©i$K3 
2», ^-r>i 2©DB«ffillBe iec«IS*in»*. 
C 0 0 7 4 ] H i 0 «. mmi 1 iHWfcl/fclJMW 

my<t>i 2*mi^^9+i6K(DSsaar*s. c<d 

50 £»4 2«*. 7©a-rf v+B2 2CCjfi]^±B 
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mm i iecRW6WU^tt©»B3 2 

[0 07 5]fiEoT, . RMfiOCEHl. ortrtx. 3es£4 

2 i . #&$m&tmm&m<D^wm<Dwim 4 3 cc/ra 

7 4 > 1 2©ti:tHP6 3^6^*&CCJ:^ZOgiJ 10 

JUT*, JSBftttt, Wc^ **»©«*EttflPfc 
•J * » 1 7 <D«M v +M2 2 (^SSU"CCDy ? **S<D«S3 

<DWW#i&±3*i£. 

[0 07 6] (J(I3©*»0»J») 0 1 

CCtSS^n/c^x^ 1 7©*k* 7+12 2aKT©8fe*itC 

iwi4ot9MIHmc. a^&BntwBsnftjni 20 

2*>flM34l. t 5 2lCgflS 
£5#sB£3ti. $rx/M 7<tlStt1K5 1 iK««X«p 
355 2CC<fc0ffl*n/c^M5 3 3fts»flE3nS. 
[0077 ] 7<0»-rf ^+BB2 2iBTCC»K3 

4i/cS«lR5 1 ©HP»5 7 *aaufc^ 9 *J 
— fc«n5 4£tt0. -««5 3rt*JtBU -)x^17 
«^^S2 2(CgMfSo -e^ll tt>***B2 2 
CCiiBiL/ei$J— ft«*i5 4ft. tt> **E2 2*CftOtt 
#6^«Lt; &fttttt*H*5 5 COift 
Wtt>t»5 5 ft, «M **B2 2©**8W>6«2!«^ 30 

»««30#»5 2©B*aor, Mtt 
BS^i^mr-So M$5 3*>6^fflL/c^ 
ft, i!5j£<£>l3 6 (C^ LfcBSBKlCKHi 1 0 ±#<DTfr h 
±^<D*fa£4 4Kfg£ 0 

[0078]$/c, SiSffiS 1«, »>X^J»(tl 0 1 

©HlEKffo-cHls-r*- ffi^r, hipsbs 7*a«i/ 
t>o*5Sco»<ft*. - Kift«5 ift, 2* 

^ 1 7 ^ 2 2T<Z>^ * *M<D«AM£3HJgPT 40 
£C£{C<£9, flU v*B2 2-C<DJRl£4*(IW"r5- 
[0 07 9 ] ftfc, SifttR5 1 £Kifcffi£f$«5 2(D« 

2<Dfaa>6. b«5 3Wcam-r4y ^i^ss^s 

5 2©ftS*«ftib-C, <W5 3fti|lt0^9tiSO 
[008 0] 01 2K. S5i3B«5 l otttiKfl***!". c 
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TOWHJMrWU »»<DBBPS57 1 HP 
357 lQSaS^£^o:;>l 7(CTffttBrtr— JEUif 4 
fcabCC, HI 2«C7n-r«t J 5(C, H4>n<DRJBI±te, 
»rH-1f-f;*©BC]»7 ia&j*j«snrc»*. 
[0 0 8 1 ] H 1 SCCTjVTJ^CC, S^RonS-tt, 

St*f«cc[sj— ffl»(Dggpsi57 2 ^leaur fcAi^o fa 

U HP8B7 2B, *©*-f X:WJMtflK2£:*d<&& 
J:9<c*«5trCt»3. HP«<OJUtttt, *BB*R#K: 

weshr,.ff*©»«*»R^i«-c**. gap 

1 7<D*M ?*ffiT2 2©jfiM©»ft*SSC±#?J« 
tt<fc55ca!R-C#£ 0 

[0 08 2 1 H14U. M©ratBafc*-3< EiftfiS 
1 *Sto C<£H«£ffi5 1 ft, (MflHC^Stf 7 3£W 
U **»7 4*>6*M»»7 5 4ttCD^J&tt<D 
•3ru-K*6*«Stifc^P^-5 7 6**ra. ^U- 

f ©wttffinaSKc ft o r t » a . 

[0 08 3 ] H*bytJ:9ttTB»«©^U-F£W 

aftSfcSEffcS-tfr. ft-rf»*B2 2TO«*iO«a*S6 

[0 08 4 1 015ft, 01 4CC*-r^D^^tt©SS 
ffi^5 1 t(r*^JW»l 4 (C^ U xm ^tcm^CDj* 

**©HPiw%5Ml//c:^ v+«0±«5 4"«, 9*^ 

1 0<D^©*t»5 5«caF#T4. ^*0-<^ 

»sn<raauft:^ ?+ffft. ya^vtc^ossn* 

SLSnft^6, BHE5 6*»ldir*. C ©BISE 5 6CCJ: 
0. Bia»»icSB»J^*jC^-Ct, HBf»ttSSBtl»± 

[008 5 ] (^EHcoHjffiO^fii) »-7i2WH©*«i" 
®j£JBK:bi>T»* HtaSJCBiB 1 0 ©*«*i«:MM 

[0 0 8 6 ] Ml 6ft, fflftjWB/SSnfcT^- FSS 
2<0KB»«et^Lrc»4. CO«SK*il f »'CB, 

- FSB 2 <D*ffi?L 8 2 ^ffliS U . BBStSKii 1 ©±SB 

[0 08 7 ] cos«i©««©«j«K: rs- F 
iBa*a^«»^iik«uT*««:i«aL^<a4. c 
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BjW*HS*i*. 

[0088] (m&vmmvmm) r s- fas 2*. 

BX.IL B*6*«3tiS»£. *9*«B©itMTK# 
or7>>-F««©SflB««rtM »*ttKBMU 7 > 
- Km® 2 1 7 £<Drara>WfflteB©ffiaic<* 

U 7y>-F«B2±#V-FB«l 3±©M 
KB— BE*ffl»Ofc»£*t?*> . KiS < & o 

[008 9] JMT, CCD J: ^5 ttWjB*tk«W1B*tt«fi!i io 

c©r^-F*i2it «hkk. bhmq stems* 

3ftfc=i-rjl/^*9 2*iR«l4Lfc^*S9 1*«*S. 
;i*9 2B, 7>>-F«B2*±#KttlWa. Sfc* 
&S&«|9 3©5fcffi2PKtt, 7->- K««2©±fflKS» 
-r<5* F v<9 4#Eg3*rC<,>&„ 
[ 0 0 9 0 ] 7 F«»2**-rf 9*«K»JKbT'K3 
3-fJW92OWUW0, 7^-FStt 
2«. *©±B#* F ^9 3&C^S^£{ia£~C»b 20 
±tf6n* 0 COtctb. TS- FBB24)±BI2lltfcB 

1 7©«> 7^12 2 iWSBS^fcT-/ 
-F«B2±B©B«#. -JZtcmSZtiZ. ftoT. 
TV- FBB2 fcrtV- FBB 1 3 iOWO^JBE^-^ 

£#DjfiBKfc£. CCD/eg), 0ttO^x/%l-7*KU , r 

1 7fH©tlM ?*ffi2 2<DWgK*fl/T, *J— &BB0 30 

[009 MM, 7^-F«*2*±*KfWr*» 
®OkVT Fmffi2<D±ffiWSftBKB5£^&/cJfc<D 
At/SB. HI 7K^-r«teRKI8S3tirffS:r*S. 

[0 0 9 2 ] ft**, "7-/- F*B2©B»li* B^Ufic 

Hth U ft l »«BU*I8 7 </ - F BB 2 tta£J£i& 

■3©ewBaaw»8*4*K«diut:fej:c». s&k. 

[009 3 ] &*>\ C<0»?B«. ±B3SB<W&«KE5£ 
EB 1 75M1B5 OXB<D9BCE)BJB«ffiKKB»dt>* 

roEffi-ract^piB-c**. *fc, ±iB*«i©}B«r 

oCi-tMBbfcftS. C©»Btt, 7^-FB«4*V- 
FBS4*B*.. IWB*K««BtJtrtt*©*aiK 50 
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[0 09 4] 

j^&«»B*«*WKSiB-r * c 4#r* a. 

[BBOBBttMHl 

[0 1 ] *»«(^J6O0ttK«4¥SK*B«©^ 

CB 2 ] *BW<^W©«»K«4*B(«I«©^ ^ * 
KB2fc&ft8NRIte£trj< » *jBB»BO¥BHr* 

[0 3 ] *BWCD*B®»«K«**«I*B«©^ 9 * 

[B4] ^^cDm-^SI^^SS^^***^^^^ 
Mil-* » *JSffi<DfiB#t/aB^£>*. 
[05] B4KWHW©flrar*&. 
[B 6 1 H 5 Kn%r»B*«it * ' * + B 

[B7] (a) tt % *BB©B-©IOIIO»B»^** 
agtfc^^aaffl^ ^8I07^(D¥i^ (b) 

[B8] H78CST7 ^ >*JtiUfctt«0*»*') * 
^ sr*BB©KBHr*S. 
[H9 ] R3J§4— MIZtitcy a ><D*»£W*7^rB-r 

[B10] @9(D7^^Ix5*i(*'?x^^g 

[Bl 1 ] *^O^H<D||ffiCD^Sg^J&^^ft^^ 
^*B»OBE*«*»BLfcBB«ttBi«*i©« 

[B 1 2 1 B 1 1 KS-rKaS^JBttO-BSr^rB^ 
*£. 

[013] B 1 1 Cc^TS§a«<P0tK<^OW£^TB 

[Bl 4 ] Bl 1 K^TESS«<0j#K©3 6iCffeCD#I£ 
tf-THT**. 

[Bl 5] Bl 4<DBifi«£«**¥«i*2:*>^?* 
^g©^ y *B©Bti©«SHr*4. 

* 7^StBO»BBAHr««. 
[B 1 7 ] *^^©IIO»«^3(PS*«tt ^ x 

1 WfflgJSEiB 

2 7-^-FBS 

5 
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6 &mmmftj ? *««*&a5 

7 mWBB&iJ* v * : mm$i> 

8 &mm&j » *mttba 

9 ^ vtmmusx* 

1 0 BfSJSlSEH 
1 1 HH 

12 7 ^> 

13 av-Fmffi 

14 ^i^^SP 

1 5 i'-zi-aj 

16 JtS**?* 

17 

18 $*"3dS»3t8» 

19 ^v+tBrt^MM^M 

2 0 

21 >»4«s»m 

2 2 9*'^Aj<?*® 

23 # 

2 4 fr3« 

2 5 %tmm vtesmomm) 

2 6 JfilSfS 

2 7 mi 

28 7^Jl/dr — 

3 i tum^sm 

3 2 BKiifeBS 

3 3 PSPSB 

4 1 ttttl^X;!/ 
4 2 y 

4 3 J* * *«<DBJ8lE 

4 4 PlfffiSJSKlBO±<*©*tS6 

4 5 |»SEl£KiB©M;fctt&*t« 

4 6 PI»ffiSftvBH<DSrH<DSJdB 

5 1 Sg«tf£ 

[S3] 
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20 10 0 
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30 12 8 
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(19) «Fga 2 0 0 1 - 3 1 6 8 B 7 
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